Introduction
The short and long-term effects of birth weight on health are well established. In the short term, low birth weight children are more likely to die in the first years of life and are also at increased risk of morbidity 1, 2 . In the long term, an inverse association between birth weight and various chronic diseases has been described 3, 4, 5, 6 . Therefore, utilization of birth weight as an exposure variable is frequent in the literature.
Birth weight is now routinely recorded at hospitals in most places, particularly in high-income countries. However, it was noted some years ago that several places still failed to record this information on a routine basis. Therefore, several studies have used retrospectively reported data on birth weight 7, 8, 9 .
In a previous publication, we showed that maternal information on birth weight 12 months after delivery was valid and reliable 10 in the sample as a whole, although mothers with low education provided less precise data on their child's birth weight. We hypothesized that the longer the recall period, the higher the likelihood of recall bias. In the present paper, we compare the information on birth weight measured by the research team in 1993 with that reported by the mothers in [2004] [2005] . We also evaluate the association between these two variables (measured and reported birth weight) and body mass index at 11 years.
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Methods
In 1993, mothers of all hospital-born children (> 99% of all deliveries) in the city of Pelotas (N = 5,265) were invited to join a birth cohort study. Pelotas is located in the State of Rio Grande do Sul, in the southern region of Brazil. Data collection began on January 1 and ended December 31. Trained interviewers weighed the newborns using pediatric scales accurate to 10g. Interviews were conducted after delivery and included family, maternal, and pregnancy-related variables. Further details from the perinatal survey of the 1993 Pelotas Birth Cohort Study are available elsewhere 11 .
In 2004-2005, we conducted a search of all cohort members for a follow-up visit. All schools and households in the city were visited to help locate children born in 1993. Data for the subjects identified (> 80% of the original cohort members) using these two strategies were linked to the study database. For the remaining subjects, other strategies were used, including visits to addresses provided in 1993 and other visits to sub-samples of the cohort. Further details of the strategies used to ensure high follow-up rates in the 1993 Pelotas Birth Cohort Study are described elsewhere 12 Data analyses included calculations of sensitivity, specificity, predictive values, and kappa statistics for comparing birth weight categories using the two approaches (measured and recalled). In terms of the continuous variable, the Bland & Altman 13 statistic was used to test agreement. This approach is more appropriate than simple correlation coefficients, because the former provides information on the magnitude and variability of the differences. T test, one-way ANOVA, and the Kruskal-Wallis test were used for continuous variables. Linear regression using body mass index (BMI) at 11 years as the outcome variable was also applied, using birth weight (measured and reported) as the independent variable. All analyses were performed using Stata 8.0 (Stata Corp., College Station, USA).
The Research Ethics Committee of the School of Medicine, Federal University in Pelotas, approved all phases of the study, and informed consent was obtained at each visit.
Results
Of the 5,249 cohort members, 141 are known to have died between 1993 and 2004-2005. The 3,426 subjects for whom information on birth weight was retrospectively collected at 11 years were similar to those for whom this information was not collected (n = 1,026) in terms of birth weight. Mean birth weight was 3,175g (SD = 523) among subjects included in our sample and 3,178g (SD = 519) among subjects not included in the sample. Subjects included in this analysis were also similar to those not included in terms of gender and socioeconomic status. Therefore, the decision to evaluate the validity of retrospective data on birth weight only after initiating the fieldwork is not likely to have biased our findings.
Hereinafter, analyses are presented only for the 3,426 subjects for whom retrospective information on birth weight was collected in 2004-2005. Table 1 Table 2 stratifies the analyses by maternal schooling. Sensitivity was 75.2% in the group of mothers with low schooling, 85.1% for intermediate schooling, and 87% for high schooling. Specificity was 94.9, 96.6, and 98.1%, respectively.
Mean birth weight according to 1993 measurements was 3,177g (SD = 524), while mean birth weight based on maternal recall 11 years later was 3,197g (SD = 574). Table 3 shows the mean difference between birth weight measured in 1993 and reported by the mother in [2004] [2005] . No differences were observed in the quality of the maternal report according to child's gender, family income, maternal age at delivery, or parity. Mothers of children weighing less than 3,500g at birth tended to overestimate the child's birth weight 11 years later. Inversely, mothers of heavier children tended to underestimate these values. One out of four mothers (24.9%) reported a difference in birth weight of at least 200g as compared to that measured in 1993. The proportion was 32.5% among mothers with 0-4 years of schooling, 24% for 5-8 years of schooling, 18% for 9 or more years of schooling (p < 0.001). The proportion of disparity of at least 200g was 31.5% for mothers who could not inform the date of their last menstrual period in 1993 and 24.1% for those who were able to provide this information (p = 0.003). Table 4 shows the association between birth weight (measured and reported) and BMI at 11 years. In both the sample as a whole and each target sub-group, the use of reported birth weight diluted the magnitude of the association with BMI.
Discussion
More than 20 years ago our group discussed the validity of maternal report of birth weight 12 months after delivery 10 . The article concluded that reported data were valid for the sample as a whole, but differed according to maternal schooling. Now, using data from another birth cohort study in the same city, we have addressed the validity of the same information provided 11 years after delivery. This issue is particularly relevant given the long-term effects of birth weight on health. Life cycle studies preferentially use prospective data on birth weight, but retrospective data may be easier to obtain and allow more rapid analysis. Our data show that, although differences were not extreme for the sample as a whole, the use of reported birth weight may result in bias. The first source of bias relates to differential misclassification according to key variables. Mothers with low schooling were less likely to provide valid data on their child's birth weight. Those with unknown gestational age in 1993 were more likely to provide imprecise data on their children's birth weight. In addition, regression to the mean was detected; i.e. mothers of small children tended to overestimate the child's birth weight, while mothers of heavier children tended to underestimate the child's birth weight.
Mothers living without a partner in 1993 provided less precise data on the child's birth weight 11 years after delivery.
The second source of bias concerns utilization of birth weight as an exposure variable. We used BMI at 11 years as an example of outcome variable, and our data show that measured birth weight provides a stronger association with the outcome than reported birth weight. Therefore, studies using retrospective reported data on birth weight as an exposure variable are likely to be affected by type 2 error.
Whether our findings apply to different populations is debatable. In high-income countries, most mothers have high levels of education, and therefore retrospective birth weight information may be more precise. For example, in the United Kingdom, a study including children 6 to 15 years of age 14 showed that 75% of mothers recalled birth weight within 50g of that recorded in the hospital records; and no significant associations were found between difference in birth weight and parents' social class or child's age. Howev- * T-test for variables with two categories and one-way ANOVA for variables with three or more categories; ** Due to signifi cant heterogeneity of variance, this p value was calculated using non-parametric statistics (Kruskal-Wallis test). Table 4 Linear regression coeffi cients using body mass index at 11 years as the outcome variable and birth weight (measured and reported)
as the exposure variable. Pelotas Birth Cohort Study, Rio Grande do Sul State, Brazil. er, in Northern Ireland 15 , social class and birth weight were associated with quality of parental recall 12-15 years after delivery. One possible limitation to the current study is that information on birth weight was not collected retrospectively for all cohort members. In fact, 3,426 subjects were included, while the total cohort comprises 5,249 subjects. However, a comparison of birth weight between included and excluded members indicated no differences, thus minimizing the likelihood of selection bias. Another methodological consideration is that the predictive values presented here depend on the prevalence of birth weight in each population. In settings where birth weight is more frequent, these values will be higher if sensitivity and specificity are the same. This also applies to interpretation of the kappa results. Finally, some studies have opted to ask mothers categorically on birth weight (low, normal, high) when they cannot provide continuous data 16 . This could be a possible alternative for minimizing the number of missing values in studies using retrospective data.
In summary, our findings indicate that, in this population, utilization of retrospective data on birth weight may lead to misclassification, associated with maternal schooling, maternal cohabitation, and birth weight. Therefore, reported birth weight should be used with great caution, if at all. Studies on the early origins of adolescent and adult diseases 3,4,5,6 using retrospective birth weight as an exposure may have their effect measures diluted due to misclassification. 
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